VOYAGER 1 & 2
HOUR AVERAGE IMF, IIG COORD, TAPE

77-034A-05F
77-076A-05F

NEPTUNE ENCOUNTER G COORD, TAPE

77-076A-05V




VOYAGER 1 & 2
HOUR AVERAGE IMF, HG COORD, TAPE
77-084A-05F

77-076A-05F

These data sets have been restored. There was originally one
9-track, 1600 BPI tape written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on an IBM 3081 computer and the restored
tape was created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D number are as follows:

DRO06134  DS006134  D063225 1 08/20/77 - 08/23/81 (VOYAGER 2)
2 09/01/81 - 12/31/84 (VOYAGER 2)
3 09/05/77 - 08/23/81 (VOYAGER 1) (a)

{a) D063225: Read error occurred in record 2798 of file 1.




INTERPLANETARY MABNETIC FIELD DATA

VOYARER 1 {(77-F530--35F )
VOYORER 2 (77-EBT7&4-05F)

This data set contains § Z-track. 1608 BFI. binary tape cireated
on the Modoomp. D-6322% has 3 files and containe data from both
Vovager 1 {file 3) and Voyager 2 {files ! & Z}. The I and © numbers
angd time spans follow:

D# C# FILES TIME SPAN
BESZBSTT - BEF23/81 (VOYARBER O

2}
B9 B1/81 - 12/31/84 (VOYAGER 2)
@ A5/77 - GB/EI/81 (VOYAGER 1)

D-53225 D245

L o3 e

_________________________ e e



Voyager Magnetic Field

DCB = (RECFM=FB, LREC=32, BLKSIZE=6400, DEN:=3)

Hour Averages

The tape is unlabeled, 9-track with 1 file, created in binary on the IBM 3081.

WORD TYPE
1 I8y
2. T&y
3 | ey
y 144
5 R*Y4
6 ReY
1 R*Y4
8 R*Y

MEANING

S/¢C 1Ip

Year

Day

Hour

F1

F2

Lat. Angle %

Long. Angle >

UNITS/COMMENTS

"

1: Voyager 1

L3

2: Voyager 2

77. 78, 719

Jan, 1=1

(0,1,... 2)

Avg. [B|. (nT)

B+ B+ B2 (am

Deg (HG coorainates)

b

Deg. (HG coordinates)

The uncertainty in each component of an hour average of B is in the

range from 0.0lnT to 0.1nT.

The most probable uncertainty is

approximately 0.04nT per component for hour averages of B. The
uncertainty in long-term averages is appreciably smaller.
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77-076A-05V
VOYAGER 2

NEPTUNE ENCOUNTER (HG COOR) TAPE

THIS DATA SET CONSISTS OF THREE MAJOR SUBSETS: "PRE-NEPTUNE",
"NEPTUNE", AND "POST-NEPTUNE". THE PRE-NEPTUNE TAPE IS 3480 CARTRIDGE
AND WAS CREATED ON AN IBM COMPUTER. THE DD AND THE DC NUMBER AND ITS

TIMESPAN IS AS FOLLOWS:

DD4 DC# FILES TIMESPAN

D-85860 C-28937 1 08/22,/89-08/24/89
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Notes on the Voyager 2 Magnetometer Data Set around Neptune
Encounter — R. P. Lepping, NASA/GSFC -- (3/12/92)

This data set consists of three (3) major subsets: "pre-
Neptune®, "Neptune", and "post-Neptune". The intervals covered by
these subsets are the following: pre-Neptune covers Days 234, 235,
and 236 of 1989 (where Day 1 is Jan. 1), Neptune covers 1800:00 UT
of Day 236 to 0819:48 UT of day 238, but post-Neptune interval has
not yet been strictly determined, but will probably start near
0600 UT of Day 238. Hence, there will be some overlap among these
subsets. The first and third are rendered in standard conjoint-
summary tape format, but the Neptune subset has a different
format, developed for the special purpose of planetary field
modeling, and described in the attached notes by J.E.P. Connerney;
these notes also provide some information about the onboard
magnetometer instruments. The first and third subsets, in the
summary tape formats, provide 1.92, 9.6 and 48 s averages of the
ambient field in Heliographic (R,T,N) coordinates, and where
possible spacecraft (S/C) field data.

Because of intermittent electronic interference onboard the
spacecraft which led to seriously contaminated outboard
nagnetometer data [of the dual magnetometer (mag) system], the
standard dual-mag system data processing was not possible for
those periods. Fortunately, the inner magnetometer data did not
possess this contamination, but did suffer a low amplitude
magnetic signal originating at the 8/C -- and therefore measured
by both mags. This interference could not be directly eliminated,
because of the unusability of the outer magnetometer data im the
usual S/C field elimination scheme, which subtracts from the net
field the main (dipole) component of the spacecraft field. Where
possible, the dual magnetometer processing scheme is employed and
the S/C field is eliminate to a good approximation. However, a
large percentage of the overall set is processed in the inner-mag-
only mode, including those portions of the "Neptune" set which
used the low-field inboard mag data stream. In this mode it
cannot be strictly guaranteed that the 8/C field did not also
possess a slight background drift acting like an instrument zero-
level drift. The table below, which applies to the pre- and post-~
Neptune subsets, shows the start/end times of individual segments,
alternating between inner-mag-only mode and dual mag mode, as was
necessary. The ’zero level’ calibrations were matched at the
boundaries of these modes with an attempt to be consistent
throughout with an estimated absolute accuracy of the ambient
field. The magnetic interference signal has a primary component
of an oscillatory nature with a period near 4.5 minutes. BEach of
the three components of the ambient field for the pre-Neptune set
are estimated to be accurate to about + 0.04 nT in the dual mag
rode and close to this when in the inner mag mode, especially when
averaged over 4.5 minutes.

The post-Neptune data subset will follow with its descriptive
notes.




89/231
89/235
89/235
89/236
89/236
89/237
89/237
89/237
897237
89/238

00:00
00:00
23:00
04:00
20:00
02:00
06:00
12:00
13:00
00:00

VOYAGER2 NEPTUNE ENCOUNTER

- 89/234 23:59
- 89/235 22:59
- 89/236 03:59
- 89/236 19:59
- 89/237 01:59
- 89/237 05:59
- 897237 11:59
- 89/237 12:59
- 89/237 23:59
- 89/275 23:59

Dual mag
Secondary only
Dual mag
Secondary only
Dual mag
‘Secondary only
Dual mag
Secondary only
Dual mag
Secondary only




RELATIVE
WORD

1

14

15

16

18

19-20

21-29

30-31

32

Common Record Header Block

TYPE«LEN OESCRIPTION

A*4 Data identifier: “ENG *, “"LFM *,
"M v "L " “E1 *, *E2 *, “HDR1",
HHDRSII

Avd Telemetry format

Ax4 s/c id: *"FLT1" or “FLT2“‘

I+2 Year of data - 1900 {time tag for
beginning of data block}

1%2 Day. of year (Jan 1 = 1}

12 Hour of day (0-23)

1*2 Minute of hour (0-59)

1+2 Second of minute {0-59)

I%2 Millisecond of second (0-959)

R+8 Decimal day of year of data (Jan t = 0)

R+ Decimal day count since 20AUGT7

A4 Type of time: SCET or ERT

R+4 Time period of this datea block in
seconds

12 2++16 seq counter of data at time of
telemetry readout (increments once in
48 min). This field must be interpreted
as an unsigned integer.

I*2 Modulo 60 seq counter of data readout
(increments once in 48 sec)

1+2 Line counter of data readout (1-800)
(increments once in 60 ms)

1«2 SPARE

g Status word

Z*4 Command

1*2 Data identifier: (FM=1, HFM=22, M=3,
El=4, (=5, E2=6, ENG=7, HDR1=8, HDR3=10

12 Data rate: GS3=0, CRYI=1, CR2=2, CR3s3,
CR4ed4, CRSA=5, CRGAsS, CREB=7, CRSBe8
SPARE

A*8 A character flag which indicates
software or s/c hardware intervention
reducing confidence in data
SPARE

4(1+2) # of primary data words, # of secondary

data words, # of primary full words, #
of secondary full words (LFM only)

12 Record number on tape

I1+2 Number of words remaining in togical

record

1.15-3
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n
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DI SRR

LFM Data Area

8 sec av (ROTATED) —-=r==--~

F1: average of 9.6 sec norms in gammas
F2: norm of (B1,B2,B83) in gammas
DELTA: arsin(B3/F2) in degrees

LAMBDA: 180 - atan(B2,-B1) in degrees

B1: average of first 9.6 sec component

B2: average of second 9.6 sec component
B3: average of third 9.6 sec component

RMS: rms vector in gammas

N: number of 9.6 sec avs that make up
this average {(le 5)

-=-m—==~ §.6 Sec av (ROTATED) =~—--==-

Fi: averages of 1.92 sec norms in

F2: norms of (B1,82,B3) in gammas
DELTA: arsin(B3a/F2) in degrees
LAMBDA: 180 ~ atan(B2,~B1) in degrees

81: averages of first 1.92 sec
component in gammas

B2: averages of second 1.92 sec
component in gammas

B3: averages of third 1,92 sec
component in gammas

RMS: rms vectors in gammas (3 X §)

N: Number of 1.92 sec av$s that make up
this average (le 5)

92 sec av (ROTATED) —==-----

F1: averages of detail point norms {n

F2: norms of (B1,B2,B3) in gammas
DELTA: arsin{B3/F2) in degrees
LAMBDA: 180 - atan(B2,-B1) in degrees

B1: averages of first detail component

B82: averages of second detail component

RELATIVE
WORD TYPE+LEN DESCRIPTION
e
1 R*4
2 R=4
3 R=4
4 R*4
5 R*4 :
in gammas
6 R*4
in gammas
7 R*4
in gammas
8-10 I(R=4)
11 1+4
12-16 5(R*4)
gammas
17-21 " S(R*4)
22-26 S(R*4)
27-31 S(R=4)
32-36 G(R+*4)
37-41 5(R*4)
42-46 S5{R=*4)
47-61 15{R+4)
62-66 5(1+4)
————ra—e {,
67-91 25{R«4)
cammas
92-116 25(R*4)
117-141 25(R*4)
142-166 25(R*4)
t67-191 25(R%4) :
in gammas
192-216 25(R»4) &
in gammas
217-241 A5(R«4)

B3! averages of third detail component
in gammas

1.15-4 -
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e

242-316

31 7-341

342-488
489-491
492

493

494

495

496

System,

RELATIVE
WORD

1

3-240

LFM Data Area

75(R=4) RMS: PAYLOAD rms vectors in gammas (3 X
25)
25(1I*4) N: number of detail points that make up
this average
mem—ve== gfc field averages (PAYLOAD) -——===n-
SPARE
3(R+4) RMS: vector rms in gammas
1+4 NSC: number of averages in 48 secs
R=*=4 SCX: average of first fleld component
in gammas
R+ 5CY: average of second field component
in gammas
R+4 SXI: average of third field component
in gammas
R*4 SCF: norm of (SCX,S5CY,SCZ) in gammas

Note: For Jupiter System IIl and Saturn Longitude
(61,82,B3) are Spherical coordinates
(Br,Btheta,Bphi) while the angles DELTA and LAMBDA are
derived from Cartesian coordinates (Bx,By,Bz).

Engineering Data Area

Deck (Eng code 620-672)

TYPE*LEN DESCRIPTION
I+2
1+2 Value of ENG
R4

“read-out* time of data in seconds past
time on record header block

repeat words 1 and 2 for each new set

Since only engineering parameters which change are
entered into the record, the record is of variable length,

1.15-5
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RELATIVE
WORD

PO

1-2

11

12-13

14-22

23-31

32-40

TYPE*LEN

R*8

R=4

R+4

R+4

R*4

R*d

R*4

SEDR Data Block

DESCRIPTION

TN: epicday of navigation block
"cigsest® to data

TP: epicday of pointing vector block
»closest® to data

spacecraft relative position vector and
velocity vector in

HG: Inertial Sun Equator System
(AU, km/sec). Time tag is TN.

S3: .qu.fﬂr Vem«l Esu ALK Sjg{’ém
{Jupiter radii.km/sec) Time tagQ is TN.
L1: Sa""u‘\v\ Vu“nal E?v.aox Sr$+¢"

{Saturn radii,km/sec) Time tag is TN.
spacecraft distance from
HG: Sun in AU, Time tag is TN,

§3: Jupiter in Jupiter radii. Time tag
is TN.

L1* Saturn in Saturn radii. Time tag is
TN.

$pacecraft relative longitude &
latitude in radians in

HG: Inertial Sun Equator System. Time
tag ts TN.

$3: Jupiter jatitude,Jupiter System 111
jongitude. Time tag is TN.

L1: Saturn latirtude,Saturn Longi tude
systom longi tude. Time tag s TN.

Note O<=ztongitude<2+pi andg
—pi/2<latitude<=+pi/2

MG: Matrix to rotate data from Inertial
sun Eauator System 10 Inertial
He!liographic System. Time tag is TN.

S Matrix to rotate data from dupiter
system II1 Cartesian to Jupiter System
111 Spherical. Time tag is oT.

L1: Matrix o rotate data from Saturn
Longitude System cartesian to Saturn

tongitude System gpherical. Time tag is
orv.

HG: Matrix to rotate data from Inertial
He!iographic System (O Earth-0Orbit-True
System. Time tag IS TN,

$3: Matrix to rotate data from payload
to Jupiter System 111 Cartesian. Time
tag is DT.

L1t Matrix to rotate data from payload
to Saturn Longitude System Cartesian.
Time tag is DT.

HG: Matpix to rotate data from payload

1.15-6




SEDR Data Block

to lnertial Heliographic System. Time
tag is DT.

$3: Matrix to rotate data from payload
to Jupiter System III Spherical. Time
tag is DT.

L1: Matrix to rotate data from payload
to Saturn Longitude System Spherical,
Time tag is OT.

41-50 SPARE
Matrices are left multiplying with elements in the order:

12 3
4 5 6B
7 8 9

Time tag TN is relative words 1-2 above. Time tag DT is
record header time plus 1/2 the length of the data record,.
When MAG(28) switch is on and the record i5 LFM, the time
tag for relative words 32-40 above is record header time
pilus 47.04 seconds.

Coordinates: HG= (BR,8T,BN):; S3 or L1 Sphericals=s
{Br,Btheta,Bphi); S3 or L1 Cartesian= (Bx,By.Bz).

1.15-7




6 //FT10F001 DD UNIT=(3480,,DEFER),DISP=(OLD,KEEP),
// DSN=U0#16.VOYAGER.SUMMARY ,PRENEP, VOL={(, RETAIN, SER= (PRENEP) ) .
// DCB=(RECFM=VB, LRECL=5000, BLKSIZE=32760) , LABEL=(1, NL)




1 393 293

31868

TOUBLE END OF FILE READ AFTER FILE

i

4 OF PERMANENT READ ERRORS

START TIME Z/27452 lei2S8i2,

STCP TIME ©3/27/%2 12:29:5¢
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